Benzene analysis in workplace air using an FIA-based bacterial biosensor.
A bacterial biosensor based on flow injection analysis (FIA) has been developed for the determination of benzene in workplace air samples. Benzene can be used by the bacteria Pseudomonas putida ML2 as a sole carbon source, and its aerobic degradation can be measured using a dissolved oxygen electrode. The bacterial cells were immobilised between two cellulose acetate membranes and fixed onto a Clark dissolved oxygen probe, which was inserted into a custom-made flow cell. The applicability of the biosensor for the analysis of air samples containing benzene was investigated. Air samples were collected from a controlled exposure room using charcoal adsorption tubes, and benzene extracted with solvent desorption using dimethylformamide (DMF). The biosensor displayed a linear detection range between 0.025 and 0.15 mM benzene based on standard solutions containing a maximum of 2% DMF, with a response time of 6 min. This linear detection range allows the analysis of air containing between 3 and 16 ppm benzene based on a 60-min sampling period. DMF proved to be compatible for use with the biosensor, causing minimal interference with the sensor response and causing no toxic effects on the bacterial cells. The FIA system was easily transported to an in situ location, and a correlation was obtained between the biosensor and gas chromatography (GC) results for the preliminary air samples investigated. Moreover, the biosensor displayed no interference to other benzene related compounds in the BTEX range. The results from this work have shown that the biosensor has potential applications for the analysis of benzene in workplace air samples, with the added advantages over the conventional GC methods of low operation costs, ease of use, and portability for in situ measurements.